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ABSTRACT

This Final Environmental Impact Statement (FEIS) has been prepared by the Nuclear
Regulatory Commission (NRC), Office of Nuclear Material Safety and Safeguards, to address
potential environmental impacts associated with a request by Atlas Corporation to amend its
existing NRC License No. SUA-917 to reclaim in place an existing uranium mill tailings pile
near Moab, Utah. The proposed reclamation would allow Atlas to (1) reclaim the tailings pile
for permanent disposal and long-term custodial care by a government agency in its current
location on the Moab site, and (2) prepare the 162-ha (400-acre) Moab site for site closure.
The FEIS describes and evaluates (1) the purpose of and need for the proposed action, (2)
alternatives considered, (3) potentially affected environmental resources, (4) environmental
consequences of the proposed action, and (5) costs and benefits associated with reclamation
alternatives. 

The National Park Service (NPS), U.S. Department of the Interior, was a cooperating agency
in the preparation of this FEIS. In this role, the NPS provided information to the preparers of
the FEIS, submitted comments on preliminary drafts of the EIS, and assisted in defining
proposed sampling protocols for the collection of additional information on water quality and
aquatic biota. The NPS does not necessarily agree with the analysis and conclusions in this
FEIS.
 
A Draft Environmental Impact Statement (DEIS) on the proposed reclamation was published
for public and agency comment in January 1996. A public meeting was held in Moab on
February 28, 1996, to receive comments on the DEIS. The comment period closed on April
29, 1996. This FEIS incorporates revisions in response to comments received. A summary of
the comments on the DEIS and responses to comments are presented in Appendix A. The
comment letters received are reproduced in Appendix J.

After an extensive consultation process under Section 7 of the Endangered Species Act, in
July 1998 the U.S. Fish and Wildlife Service (FWS) issued their Final Biological Opinion on
the impacts of the proposed project to endangered and threatened species. The Final
Biological Opinion concluded that the proposed project would jeopardize the continued
existence of four endangered fish species due to continued leaching of contaminants into the
Colorado River, water depletion impacts, and/or destruction or adverse modification of
designated habitat. The FWS included reasonable and prudent alternatives to avoid the
likelihood of jeopardy to the endangered fishes and to avoid destruction or adverse
modification of their critical habitat, as well as reasonable and prudent measures to minimize
the incidental take of southwestern willow flycatcher, razorback sucker, and Colorado
squawfish. These requirements would be included in any license amendment approved by
NRC on the proposed reclamation plan.

The analysis of impacts presented in the FEIS indicates that the Atlas proposed on-site
reclamation with recommended mitigation will significantly reduce the impact of contaminants
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entering the Colorado River, but a rigorous determination of whether the proposed action will
meet the FWS ammonia concentration requirements specified in the Final Biological Opinion
cannot be made without additional data and analyses by the applicant. All other environmental
aspects of the proposed action are acceptable. The FEIS compares the proposed on-site
reclamation to an alternative of moving the tailings to an alternative site on Klondike Flat.
NRC staff’s analysis finds that no aspect of the relocation alternative would have a potentially
significant, adverse, long-term environmental or socioeconomic impact. Some of the
short-term impacts, including radiation doses associated with moving the tailings, would be
greater for the relocation alternative. Thus, the short-term impacts and the significantly higher
economic cost of moving the tailings are the major disadvantages of the relocation alternative
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FOREWORD

This Final Environmental Impact Statement (FEIS) addresses the administrative action and
potential environmental consequences of authorizing Atlas Corporation to reclaim an existing
uranium mill tailings pile on Atlas property near Moab, Utah. Atlas would conduct
reclamation activities in compliance with an amendment to its existing License No. SUA-917
issued by the U.S. Nuclear Regulatory Commission (NRC). Questions concerning this FEIS
should be sent to:

Chief,  Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety and Safeguards
Mail Stop TWFN 7J-9
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555
Telephone (301) 415-7238
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yd2 square yard
yd3 cubic yard
yr year
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SUMMARY AND CONCLUSIONS

This Final Environmental Impact Statement (FEIS) has been prepared under the direction of
the staff of the U.S. Nuclear Regulatory Commission (NRC) and issued by the Commission's
Office of Nuclear Material Safety and Safeguards (NMSS). The National Park Service (NPS),
U.S. Department of the Interior has been a cooperating agency in the preparation of this
FEIS. In this role, the NPS provided information to the preparers of the FEIS, submitted
comments on preliminary drafts of the report, and assisted in defining proposed sampling
protocols for the collection of additional information on water quality and aquatic biota. The
NPS does not necessarily agree with the analysis and conclusions in this FEIS. 

1. This action is administrative, involving a licensing decision in response to a license
amendment request from Atlas Corporation, Denver, Colorado. Atlas proposes to reclaim
an existing uranium mill tailings pile on the Atlas site near Moab, Utah, and has requested
NRC to amend its existing License No. SUA-917 to allow this proposed reclamation. The
Atlas mill ceased operations in 1984 and has been dismantled except for one building. The
stabilization of the 9.52-million-metric-ton (10.5-million-ton) uranium mill tailings pile for
long-term disposal is evaluated in this FEIS. The proposed license amendment would
allow Atlas to (1) reclaim the 52.6-ha (130-acre) tailings pile for permanent disposal and
long-term custodial care by a government agency in its current location on the Moab site,
and (2) prepare the 162-ha (400-acre) Moab site for site closure.

Under the Atlas proposal, the side slopes of the pile would be reduced to 30 percent [i.e.,
0.9 m (3 ft) vertical per 3 m (10 ft) horizontal] or less to minimize effects of erosion and
possible earthquakes. Also, an earth and rock cover system would be installed over the
pile and around its sides and base to minimize radon escape, infiltration of rain water into
the tailings, infiltration of tailings contaminants into groundwater, and tailings erosion
potentially caused by surface runoff and flooding of the Colorado River and a nearby
ephemeral stream known as Moab Wash. Earth and cover materials would likely be
obtained from several borrow sites, including a site for crushed bedrock near Potash to
the southwest of the Atlas site, an area for rounded cobble in Spanish Valley southeast of
Moab, and an area for clay on Klondike Flat northwest of Moab near the Canyonlands
Airport.

Alternatives considered in this FEIS include (1) moving the tailings by rail for disposal at
the Plateau site, about 29 km (18 miles) northwest of Moab; (2) the no-action alternative
under which Atlas would cease all operations involving environmental control of the
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tailings and NRC would make no licensing decision; (3) alternative modes of tailings
transport, including conventional truck, off-road truck and private haul road, and slurry
pipeline; and (4) other alternative disposal sites, including the Box Canyon site, the Rio
Algom site, the Envirocare site, and the Emery County Development Corporation site.
The FEIS compares the Atlas proposal with an alternative of tailings disposal at the
Plateau site, which was identified during scoping as one of the best alternate sites
identified to date. Because the no-action alternative would not comply with NRC and
other environmental regulations and would not be environmentally acceptable, it is not
analyzed in detail.

2. A Draft Environmental Impact Statement (DEIS) was published and made available for
public and agency review and comment in January 1996. A public meeting to receive
comments on the DEIS was held in Moab on February 28, 1996. The comment period
closed on April 29, 1996. Comments received have been reviewed by NRC staff and
revisions have been made in this FEIS in response to comments. On March 7, 1997, NRC
made available the final Technical Evaluation Report (TER) that evaluates the technical
adequacy of Atlas's proposed design for tailings pile reclamation. The final TER evaluates
engineering aspects of the Atlas proposal and its compliance with Appendix A to 10 CFR
Part 40, whereas this FEIS focuses on the analysis of environmental impacts. The draft
TER was made available for public comment along with the DEIS, and responses to
public comment on the draft TER are provided in Appendix A of the final TER. 

3. In compliance with consultation requirements of Section 7 of the Endangered Species
Act, NRC submitted a Biological Assessment (BA) on potential impacts to endangered
and threatened species to the U.S. Fish and Wildlife Service (FWS) on November 1,
1995. In response to FWS’ review of the BA and their concerns about the need for
additional information, a Supplement to the BA was prepared and submitted to the FWS
in January 1997. After extensive discussions and reviews of drafts of the Biological
Opinion, the FWS submitted their Final Biological Opinion to NRC on July 29, 1998. The
Biological Opinion specified reasonable and prudent alternatives and measures to avoid
jeopardizing the continued existence of endangered species in the vicinity of the Atlas site
and to minimize incidental take, as defined in the Final Biological Opinion.

4. Major concerns raised during scoping are summarized in Section 1.5 of this FEIS. Public
and agency comments on the DEIS are summarized and responses are provided in
Appendix A of this FEIS. The major categories of concern were that:

a. Reclamation of tailings should provide maximum protection of public health and the
environment and should be consistent with NRC policy and regulations and prior NRC
actions involving tailings reclamation.
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b. The NRC review is fragmented and NRC needs to evaluate the groundwater
corrective action plan in the EIS.

c. The level of information on the chemical and physical composition of the tailings is
limited, and more data should be collected.

d. Over the long term, earthquakes, subsidence, landslides, and the frequent flushing of
the tailings base by flood waters could compromise pile stability.

e. A failure of the tailings pile would contaminate the Colorado River, resulting in
impacts on the environment and downstream water users.

f. Tailings leachates entering the groundwater and the Colorado River would have an
adverse impact on water quality and aquatic biota, including endangered and
threatened species;

g. The tailings pile would impact recreation, tourism, and the local economy.
h. The environmental impact statement (EIS) should provide a comprehensive technical

and cost-benefit analysis of alternatives, including the use of the best and most recent
information.

i. Extraction and transport of borrow materials for the proposed reclamation at the Atlas
site would adversely affect residents near the borrow areas and traffic in Moab and
along the transportation routes.

j. Reclamation of the pile in place would preclude future use of at least half the Atlas
site.

k. Moving the pile to the Plateau site would largely eliminate future risks of contaminants
affecting human health and ecological resources and would allow future commercial
use of the Atlas site.

5. The assessment of potential environmental consequences of the Atlas proposal and the
Plateau site alternative is based on existing information provided by the licensee, state and
Federal government agencies, literature searches, personal communications, and
observations made by NRC staff on several site visits. Although considerable concern
about the adequacy of data was made during the DEIS comment period, NRC has
thoroughly reviewed the available data, incorporated new information that has become
available since publication of the DEIS, and concluded that sufficient information is
available to evaluate environmental impacts of the proposed action and alternatives.

The following summary of impacts includes consideration of a hypothetical, maximum
tailings pile failure in which 20 percent of the tailings pile enters the Colorado River
during a hypothetical flood. However, staff do not expect the tailings pile to fail because
it would be designed to withstand earthquake and flooding conditions anticipated at the
Atlas site.
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a. Fugitive dust and vehicle emissions would add to existing levels of air pollutants in the
region, which are in compliance with national ambient air quality standards (NAAQS).
Fugitive dust during reclamation under either alternative would not be expected to
cause exceedances of NAAQS, although more dust, vehicle emissions, and noise
would result from moving the pile than reclaiming it in place. No other source of air
pollutants has been identified that would cause a significant impact in combination
with the Atlas proposal or the Plateau site alternative. Long-term releases of air
pollutants after reclamation at either the Atlas site or Plateau site would be very small,
would most likely be less than those presently occurring at the Atlas site, and would
not cause exceedance of air quality standards.

b. No long-term land use change would result from the Atlas proposal. Because the
tailings pile would continue to occupy a portion of the Atlas site under the Atlas
proposal, future use of roughly half of the site for other purposes would be precluded.
Under the Plateau site alternative, unrestricted use of the entire Atlas site could occur
after completion of reclamation and groundwater cleanup, but the time required to
clean up groundwater is unknown at this time. The Plateau site alternative would
result in the loss of a few hundred acres of grazing land, which represents a very small
fraction of the extensive similar lands available for grazing in the region. Deposition of
tailings onto downstream lands after a hypothetical tailings pile failure and flood would
add to any existing level of contamination resulting from past deposition of
contaminants in the river from all upstream sources during previous floods. In the
event of such a hypothetical pile failure and flood, the long-term custodian of the site
(i.e., DOE or the State of Utah) would be responsible for monitoring potentially
affected areas and undertaking any needed cleanup. Staff considers the proposed
design that was reviewed and accepted in the final TER to be sufficient to withstand
the extreme conditions considered in the FEIS analysis. Therefore, staff concludes that
there should be no appreciable long-term impact on land uses along the river.

c. The use of water during reclamation under the Atlas proposal or the Plateau site
alternative should be minimal under Atlas’ existing water rights. Potable water would
be supplied from the Moab water system and could cause a slight increase in the total
groundwater use in the Moab area. Water for control of fugitive dust and other
reclamation purposes could be withdrawn from the Colorado River under Atlas’ senior
water rights. Under the Plateau site alternative, tailings leachates would no longer
enter the alluvial aquifer at the Atlas site, but the contamination of the groundwater
that has already occurred would persist for an unknown period of time. No impact to
groundwater at the Plateau site would be anticipated, because the clay underlying the
disposal cell would act as a clay liner to prevent leaching of contaminants, and no
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viable supply of groundwater has been identified there. No water use would occur for
the Atlas proposal or the Plateau site alternative after reclamation is completed.

d. Any hydrological impact associated with the tailings reclamation at the Atlas site or
the Plateau site would be negligible. About 0.2 ha (0.5 acres) of 100-year floodplain
would be lost at the mouth of Moab Wash as a result of its reconfiguration (see
discussion in h. below). Atlas must determine if a permit from the U.S. Corps of
Engineers would be required for conducting reclamation activities in the floodplain.
Most floodplain in the immediate area has been protected from development by the
establishment of the Scott Matheson Wetlands Preserve immediately across the river
from the Atlas site. No floodplain is present at the Plateau site.

e. Impacts on surface water quality would be reduced from the existing situation by
reclamation of the pile under either alternative. During reclamation-associated
activities, surface runoff associated with both alternatives could temporarily add to
existing levels of impacts on surface water quality in the Colorado River. With
adequate controls, this cumulative, temporary impact would be expected to be
negligible. After reclamation under the Atlas proposal, tailings leachates would
continue to enter the Colorado River at a reduced rate and, given effective
implementation of appropriate measures and controls, would have a small, generally
undetectable impact on surface water quality. The greatest potential for impact would
occur during periods of low flow in the river when the tailings contribution to flow
would be fractionally larger than during high flows. Existing data indicate that
manganese, molybdenum, ammonia, and uranium increase downstream of the pile. Of
these, ammonia has been identified by FWS as the principal concern for aquatic life.

At the Plateau site, the clay layer beneath the tailings and the underlying Mancos Shale
would restrict the escape of tailings leachates, thus preventing impacts to a nearby
ephemeral wash and the Colorado River, which is far downstream. The hypothetical
tailings pile failure at the Atlas site would have a relatively large, short-term impact
(e.g., several weeks) and a small, long-term impact on water quality, which would
likely be undetectable after a short time period (e.g., months to several years) after the
failure. Over the long term, most tailings contaminants would represent a small
fraction of the large amount of existing contaminants continually transported by the
river.

f. Aquatic biota in the Colorado River would be affected by any changes in surface water
quality resulting from  the Atlas proposal or the Plateau site alternative. Under existing
conditions, only ammonia has been shown to occur at levels potentially toxic to
aquatic life within the mixing zone. The ammonia levels in and near the interface where
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groundwater discharges into the river may be sufficiently high to be toxic to organisms
residing in or near the substrate. Based on the analysis presented in Section 4.5.2.4 and
the data in Table 4.6-1, even at record low flow, contaminant concentrations beyond
the mixing zone are well below both state water quality standards and toxicity
benchmarks with the exception of ammonia and gross alpha. Under the Atlas proposal,
and without implementation of effective measures to reduce ammonia discharge to the
river, potentially toxic concentrations of ammonia could continue to be released, but
the extent of the affected area (i.e., the mixing zone) would be smaller. The FWS sets
forth in its Final Biological Opinion as a reasonable and prudent alternative,
requirements for limiting ammonia levels discharged into the Colorado River to
concentrations safe for endangered fish populations within the next few years (see
discussion in g. below). A clear determination cannot be made that all ammonia
standards identified by FWS can be met, because of uncertainties imposed by
incomplete site data. Staff will require the applicant to perform additional site
measurements and a rigorous analysis to determine whether the proposed action will
meet the acute and chronic ammonia limits, as identified by FWS.

 During reclamation operations, erosion control measures would be applied to prevent
the occurrence of appreciable impact. After reclamation under the Atlas proposal,
tailings leachates would continue to add slightly to existing contaminants in the river,
potentially having a minor impact on aquatic biota within the much reduced mixing
zone, but groundwater would have to be cleaned up to appropriate standards. The
Plateau site alternative would eventually reduce the potential for impact on aquatic
biota once groundwater cleanup to applicable standards is achieved, although the time
and amount of cleanup required is unknown at this time. The hypothetical tailings pile
failure would have immediate, but rather short-term impacts on water quality and
aquatic biota.

g. Threatened and endangered species could be affected by the proposed reclamation.
Consultation with the U.S. Fish and Wildlife Service (FWS) under Section 7 of the
Endangered Species Act resulted in a Final Biological Opinion concluding that the
proposed reclamation would jeopardize the continued existence of four endangered
fish species. To avoid jeopardy, the FWS developed reasonable and prudent
alternatives that require development and implementation of an expedited groundwater
corrective action program to reduce the release of contaminants into the Colorado
River via the groundwater pathway to meet state and federal standards within seven
years. In addition, the Final Biological Opinion requires reasonable and prudent
measures to minimize the incidental take of southwestern willow flycatcher, razorback
sucker, and Colorado squawfish. NRC will include the terms and conditions specified
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in the Final Biological Opinion as conditions of the license amendement for the
proposed reclamation, should it be approved.

h. Atlas’ proposed reclamation would disturb or destroy about 0.2 ha (0.5 acre) of
floodplain habitat at the Atlas site, but a similar amount of equivalent or superior
habitat would be created to compensate for the loss. Terrestrial habitats at borrow
areas would be temporarily disturbed. A portion of the floodplain habitat that would
be disturbed on the Atlas site is tamarisk wetland, which is of limited importance to
wetland wildlife but may be used by the southwestern willow flycatcher. Under the
Plateau site alternative, the loss of a few hundred acres of sparse vegetation at
Klondike Flat that supports low numbers of wildlife would occur from construction of
a new disposal cell. No threatened or endangered plant or animal is likely to be
affected under the Plateau site alternative. Under the proposed action, no reduction in
habitat or wildlife populations numbers would be anticipated in the event of the
hypothetical tailings pile failure.

i. Reclamation of the tailings pile at either the existing Atlas site or the Plateau site
would result in a slight, short-term increase in employment and population in the Moab
area. This increase could add slightly to the effects of the increased population in the
area during the primary tourist season. However, the Moab area should be able to
absorb the increased population with no significant adverse impact. No impact on
historic or cultural resources is anticipated under either alternative. The transport of
borrow material by truck would add to existing traffic, have some adverse and
beneficial impacts on business in Moab, and increase the potential for traffic accidents.
Under the Plateau site alternative, the 7 to 12 years of moving the tailings pile and
contaminated soils by rail could create a temporary adverse aesthetic impact. Because
truck transport of borrow materials (Atlas proposal) and borrow material and mill
debris (Plateau site alternative) in the Moab area would occur only for a limited time
(1 to 2 years) and would be conducted primarily during the winter season, truck traffic
associated with either the Atlas proposal or the Plateau site alternative would not be
expected to produce a significant impact on traffic in Moab and along the transport
routes. The hypothetical tailings pile failure could cause some temporary economic
impact. Because impacts on water quality would be limited, tailings pile failure would
not be expected to produce a significant economic impact related to surface water use.

j. Doses to the maximally exposed individual (a resident adjacent to the Atlas site) and to
the surrounding population were estimated based on computer modeling results and on
actual measurements at the Atlas tailings pile and at other tailings piles. Impacts during
reclamation of the tailings pile would be dominated by radon progeny (86 percent)
rather than particulates (14%). After reclamation, essentially no release of radioactive
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particulates would occur, and radon releases would be reduced to less than the NRC
limit of 0.74 Bq/m2/s (20 pCi/m2/s). Dose to the maximally exposed individual from
particulates and radon progeny during reclamation would be an estimated 0.78 mSv/yr
(78 mrem/yr), which is below the NRC limit of 1 mSv/yr (100 mrem/yr). During
reclamation, the total annual dose to the Moab population would be less than 0.052
person Sv (5.2 person rem) compared to a total natural background dose of about 18
person Sv (1800 person rem). After reclamation the doses to the maximally exposed
individual and the Moab population would be 0.02 mSv/yr (2.0 mrem/yr) and 8 × 10-4

person Sv per year (0.08 person rem per year), respectively. Under expected working
conditions, doses to reclamation workers on the tailings pile would be expected to be
less than 0.01 Sv/yr (1 rem/yr). For the Plateau site alternative, annual doses during
removal of the tailings would be about the same as the reclamation doses for the Atlas
proposal, but the doses would last up to 7 years longer. A risk analysis conducted for
transport of the tailings by rail to the Plateau site indicated that no acute fatalities
would occur and that the number of latent cancer fatalities would not exceed 6.44 ×
10!5 for the railroad crew or 1.50 × 10!4 for the general public.

k. The analysis of costs and benefits associated with reclamation alternatives indicates
that the proposed Atlas reclamation-in-place would cost significantly less ($16 to $19
million) than moving the pile to the Plateau site ($72 to $103 million). Both options
could result in benefits from releasing land at the Atlas site for unrestricted use, but
more land is likely to be available eventually for future uses under the Plateau site
alternative, recognizing the uncertainty of the groundwater cleanup program.

6. Based on the evaluations in this FEIS, if NRC approves a license amendment to reclaim
the tailings on the Atlas site, the licensee will be required to conform to the following
conditions in addition to the requirements in the final TER (NRC 1997), permit
conditions required by the State of Utah and other regulatory agencies, and requirements
specified in the FWS’ Final Biological Opinion:

a. A plan to minimize emissions of fugitive dust during reclamation shall be submitted for
NRC approval (Section 4.1.7).

b. A spill prevention and control plan and an erosion control plan applicable to the Atlas
site and borrow areas shall be submitted for NRC approval (Section 4.5.2.6).

c. Interception and storage of sediment- and contaminant-laden runoff through use of
adequate drainage control, retention and treatment ponds, silt fences, and other means
as necessary (Section 4.5.2.6).

d. Avoidance of major earthmoving operations (such as the relocation of Moab Wash)
during periods of high thunderstorm potential where and when feasible (Section
4.5.2.6).
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e. Avoidance of siting potential borrow areas immediately adjacent to streams
(Section 4.5.2.6).

f. Implementation of the reasonable and prudent alternatives and measures specified in
the Final Biological Opinion to avoid jeopardy to endangered species and their critical
habitat (Appendix C).

g. An analysis, supported by additional site measurements, to show that the proposed
action will result in meeting the acute and chronic ammonia limits in the Colorado
River, as identified in the Final Biological Opinion (Section 4.5.2.4).

h. A survey by a qualified botanist to determine if Jones cycladenia is present in the
vicinity of the proposed Kane Creek quarry site before any activities are initiated at the
site. If the species is present, the licensee would be required to develop appropriate
mitigative measures in consultation with the FWS to ensure that populations are
protected from disturbance (Section 4.6.4.1).

i. Limitations on the use of the Potash quarry site to the December through February
period to avoid impacting recreational use of the Potash boat ramp (Section 4.7.3.2).

j. Topographic and vegetative restoration of borrow areas as required by the State of
Utah Division of Oil, Gas and Coal Mining (Section 4.5.2.6 and 4.7.4.3).

k. A borrow transport plan shall be submitted for NRC approval to minimize impacts on
socioeconomics and recreation (Section 4.7.1.6 and 4.7.5.6).

7. On the basis of its independent review and evaluations, the NRC staff concludes that the
Atlas proposal (i.e., reclamation for permanent disposal of the mill tailings on the Atlas
site in Moab), with the conditions identified in item 6, is acceptable with respect to
environmental costs and benefits, and, therefore, the staff recommends that Atlas' request
for a license amendment to proceed with the on-site reclamation be approved.


